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(54)TitIe: NOVEL STAT FUNCTION-REGULATORY PROTEIN 



A protein regulating the functions of STAT proteins in the JAK/STAT 
signal transmission system in mammals characterized by being induced by 
STAT3 or STAT6, inhibiting the tyrosine phosphorylation of gpl30 and 
STAT3 and having an SH2 region; a DNA encoding this protein; a method for 
screening substances having the function of regulating cytokines with the use 
of the above protein; the antisense DNA and RNA inhibiting the biosynthesis 
of the above protein; a monoclonal antibody capable of binding to the above 
protein; probe DNA and RNA hybridizable with the above DNA; a 
recombinant DNA constructed by integrating the above DNA into a vector 
allowing the replication thereof; the resultant transformant; and a method for 
screening substances having the function of regulating cytokines with the use 
of the above transformant. 
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H2^i|c<^-ti57'$ / miB?iJ-Cfe5GTF L LRF S [Scie 
nee 267 , 1 3 47- 1 3 49 ( 1 9 9 5)] C^tS^; ^ n-t/^ft* 

© 1 itt^^flWC I S [ EMBO J . 1 4, 2 8 1 6-2 8 26 ( 1 9 9 5)] t 

^ u -c , # « E # & f*\ ^©tef o = - Kts^^'^R 

I IS-lt#^bfc e 
SIIS-l^cDNAfi, 2 1 2i©7 ? 
tK'J ?~ K & =» — K "t" 5 *> ^ ^ ^ * — 7" ^ U ~ -f 
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u — J^ZWh , -t O iB O IBJ ( = K V79-16?#)i: S H 2i 
l^t^Ltl^, S I I S-ltfCli, SH3®«©i5 

121^, * f± flc Jh = K ^ , 7V^-70liSH2«C7; 
/ IE ?'J £ ^ 1~ ) o dOSI IS-lWSH21SHigctt, CI 

s co % n 1 1> -f a> ft *b ( r 5 y & <d m m tt a* 3 6 % ) & 
7j* u a* , s h 2 «g « o y > wt it f- v ^^mmuiiL c ce 1 1 

77, 63-71(1994); Science 264,95-98(1994); Science 26 
5 , 17 0 1- 1 7 0 6 ( 1 994)] & Bfe < fc , STAT3Xi±STAT6 
©7 ^ / B$ §2 ?iJ <b CO W M * ffi Ir] f± JL ttJ $ n ft rt> o (02 

# j& , 0 ^ , *i±c i s t s i i s - i t*p - cr>T5/^ia 
?ij , r ^ ^ - y -r ^ ft y x k <t ^ n v » re w-et ^ r ) .. 
m # b \t v * <d m * <of& m *j »t 5 s I I s - 1 it 

fc^-^SSSi^^f^Lfco Z <Dffi%k^ IS 3 a> e> W J: 5 l- » 

S I I S - 1 WmRNAtt, flB&todSSSH-Sd*, tffr * WW 
R Xf flf m T* 34 < , #L O $1. ilsl "C* if V £ a* f3£j U fc 0 

x , * 3§ w # e> ii , < ^> i>> <d m 7- ft & <o iw jfa t5 

^ T S I I S-lOflS&^nTtiteteo^-CtfcWU;/!:. 

7' y K-^MH 6 0 $BJft (myeloma MH6 0 cell) &tf 
$ x d ^ K n-f ^"57MllflSS (murine myeloid leukemia 
Ml cells; ttT. "Ml" irBfr-t") tw *5 ^ X ft . V^-f 

tlfe I L-6 M^ttl L-6St* (s IL-6R) X' & 
iti:ii:J:!l S I I S - l mRNAisjgSlt (04 
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# m ) „ X > I L-4fe#lilJS (CT 4 S|0ja) C J . I mm 
u no I , 1 4 2 , 800-807 ( 1 9 8 9) ] R t>* G - C S F (granulocyte c 

0 I o n y stimulating factor) #5 # ft #|B AS ( N F S 6 0 *H IS ) 
(i, ttlfni L-4X»G-CSFl:«$ttS I I S - 

1 mRNA^^g^Lfco d CO m ri> b , S I I S-lli, 
STAT3SrSttftt5 IL-6XVG-CSF [Blood 84, 

1 760- 1 7 64 ( 19 94) ] |: J; o T ^ li 5 !i ^ U X* li ^ < , 

STAT 6 *IStt<tt5t^ ^^fVCI L-4 [Science 

2 6 5, 1 7 0 1- 1 70 6 ( 1 9 9 4)] C i o T t * Jl5 i i i^JIfl U 
fee ^tbib^ftljii-ffcLT, S I I S - llfef WT'n^ 
- * — ijc l± , STAT3S0STAT6^^^{i [Cell 7 
7 , 6 3 -7 1 ( 1 9 9 4 ), EMBO J. 1 4 , 2 5 2 7 - 2 5 3 5 ( 1 99 5)] £ "a A, ^ 

11^ # 31 38 * fe , i4!ST AT 3 ^iliAlfcM 
1 aa IS ( £A T\ JS * ^ TM1-STAT3J i Ht) & Y 
7 0 5 F [J AK^rt-t'lCtot yyift^tlSf o v'^ 
a* (7 0 5#) iS7iS/V77=yeft!H$jxfcSTAT 
3©K^tVh^#f'f7' (dominant negative) M <7> jj| -{5 
^ ( BP *> , »^S»w*fb-Cffit4*^-r^H) ] ^IflAL 
fcMlllS (EtT. JP * . TM1-Y705FJ ti&t) £ 

eitas i i s - i oiico^Ttwifc, 

mM i mm (eit. jr * . rMi-Neoj £»&-$-) # *rsa 
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Htl^5»Hfc. S I I S-l mRNAttjtfSWMl - 
N e o £9 ia J: V t> M 1 - S T A T 3 & Jig T- L I F o t i 

y&<K*SftfcriS, Ml - Y 7 0 5 F|iaf(iS I I S - 

i <o m m ti m m £ ti # a» o jt (0 5 0 

S I I S-l^Sfi^li, S TAT ScD^fftiUH^CDO-to 
Xh V , J AK/STATlf§l:J;ot||^ti5:^/f 
L "C ^ 5 « 

5Mc , JB 91 * »* , g p 1 3 l 0 \zl £ ^ x & m £ ft Z> *s ? 
t/i'OgKC&fftS I I S-l©JE*&&frtLfc. » £ M 
SIIS-1 (SH + ) , XliSH2tB*RVC-*««« 

£^<^^HSIIS-1 (SH-) ^Sl^ft^Mli 
H- * A « ( ^ n — ^ ) AS St L fc . 16 t*t^l-. Ml 
-Ne o^tFf^SS I I S-l (SH-) ^ a — V « , ■» 
JIS <£> M 1 $1B #2 ~C ^ sl£ £ 4x "C v ^ <5 J: 9 , LI F & S K J: o 

totic b 0 d i e s <7> 3§ §1 O £ p ^7*^ h — v'^^#^^r*Ufc( 
118 (a) ~ (c) #BB) 0 ^*MC, »4IS I IS-1 ( 
SH + ) c?n-^fi, L I FT'fiJ^LT^^c^O^ih^^^ 
fc o (06, 7 , 8 ( d ) fig) „ 5, <D fa & > S 

i i s - 1 # g p 1 3 0 x-fcmztiz *> r-r/»<o&i& : &'7 a 

<^t5:i, & S I I S-l©SH2fi^;oy D7 
lie, S I I S-l # . g P 1 3 otei 
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ztiz -t ;^ <d m& & mm -F z * ^-xAco^ttttt 

fc . BP h . I L - 6 t s I L-6Rt'^lS,!S^«ii C S c i e 
nee 267, 13 4 9-1353(1995); Blood 86, 1243-1254(1995)] , 
M 1 iSlJSro 8 P 1 3 O&t/STATSO^n is > >J 
m^tio i 9 l-^ti 5 I- g P 1 30&VSTAT3O^n 

^ y BMfc fit » = ^ h n — /l/ © M 1 - Ne ol«fiC/f S 
MSI IS-1 ( S H — ) ^n-y^KLTifeSS I I 
S-l ( S H + ) ^ n — >- T « $c L fc „ 

_L 15 H ifc JP: 3> <b . # JS WK: # ^ "C , #3S0§#e>a s ¥*H# 
|^St>'^ n-^y^'|c^5(j Lfc^ y^'^f fi> STAT3X 
liS TAT 6 tli^n, gp 1 3 0 & O* S T A T 3 O ^ n 
V»{kl:PaSt5 S H 2««tt^ jf S-I I S 

STATV^t/i'IKo^^f^y-f- K/<-^$J»l: 

BB^lt^5;iiSJJit>ilt^5C I S [EMBO J . 14, 2816- 
2 8 2 6 ( 1 9 9 5), IWJ ^ 1 5 , 2 4 2 5- 24 3 3 ( 1 9 9 6 ) ] fi , E P OS^fr © 
STAT 5lS^i«tSilt^LTS TAT 5 a #g £ PI ^ 
5 5 L L , J AK/STATl^Cfi(t5S I I S - 1 I: 
££PIL^>#-Xivte % C I Sti<ffi*t5. SIIS- 
1 it. STAT3St;v^t;^git5f ^<$^»W'g P 
1 3 0 ©f a ->y U yt^^i^^f 5. 

g p 1 3 0©f D-yyy yiftii, STAT3g^Ilt' 
cr> s I I S-l^«iS^»fcfet^g'C-fc5tti^ii5i7) 
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x . s I I s - l gp i 3 o k<nf&& \Z ft STAT 

3 b & Z> k % X. Z z t litfMViX' $> & a S I I S-lli, 

JAK/STAT'>^tMKKi S J: D t> ^- p& x HP 

Z) 0 

tolcRftfcsiiii, si i s - ni , ^t^stat 

{C J: o r 81 * * tl Z> <D X \t ft v> <t ^ 9 d k X fo U , J A K / 
*%PJ©S I I S-l c DNA^il!t^^^fflV^ll5 

$b m {4 # ^ ps £ * h ft # . ft m <d w> I® m <d c d n a ? << 

U f (4 , S H 2 & igS feMt 5 {* # <0 % Vvr 5 7 B$ SB ?'J ( G 
TFLLRFS) ^M-fS^/^o-^/Wfette^^^O^fe 

<D f V /■* ^ « f± % H»Wta#"C & U , J. o _L IE O 

s i i s-i t ttoaiiE*ft5^>^^K-cfcnH:#t 
Rgsnf , sa ?y # ■*§• 1 ctetwz^ / m. sa a^u a> ft ^ -f , 
sa aaj # i or? / g£ sa aaj <o n ft sa x »± sa # 1 or? 
y & sa m t *s pn± =fr i~ s r ? / wt sa j«j & ^ *r -r $ sa m x & 

5, *&Wt-firtZl$ft%Z&lknmmLtc'J>te< k t l 5 o 

& ^ t? fc 5 . H k r <o sa n sa yij # * i o t 5: / m sa ?y <t '> 
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^ ft m t ii » EZ&i&Hr i <dt $ ; nsttizm t 'X t h 4 o % 

05 *B l?H4 *r * U % lo. SI IS-ltpmfCPf&fLH^JA 
K/STATi/>/t^feISI^fU S TATii?r»at 

5 e-it £ *r -r s> t> <£> x* *> 5 „ z<o *. ? & m m & ^ -t z> 

So 

*%8J«^y^^f ©^!<Dloli, STAT33U±ST 

at et'ii^tiKK-fci, z <d m i±n b tc ? *s '< 

s: y & SB ^iJ # *P 6 , ^ o> a 15 -7- sb m fi ^ — ^ -< — * b 

6 as r- t s o r ^ / ^ is ?u # * *n # b , >• « r 

5 / ®S IE ?iJ £ & 3£ L , ^OE^Jflfft^bfcte^S:* o — = ^ 

^STAT3*fcliSTAT6T?f|*$ilfci s if 5i s li, #J 
itfHiW4 « i 9 y — if ^ y" a yf -f ;/ J; o T tffe IS 
t5:H5ft5. STAT3*r^KIALfcMiajlSt't 
©mRNA^ii^n, STAT3<^K$^->h^^X^^ 
^^IiA tfcM 1 ft! IS T' t£ & * ft it ft fi£ , ^ <75 ^ v * 
SBSTAT 3-CR»iilfct)«i:^»t5r 

*%P|©DNAI±, _k 15 <£> S I I s - 1 k \^X<D%km$:^ 
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■f 3 9 = - K i" * & £ 15 ?U *t tf 4# K: IE J£ £ ft 

T , §2 JiJ # 1 I- 12 *fc o & S §2 M <o t£ h -f . i3 *'J # # 1 co 

75 y KE^Jfc'X H4 o%fl3tiisn±tr*ri - 5ia?!i#^-i 
<dt 5: y & ia m v> # ia £ -a -a -r s ia ?u & = - Ktsts 
ia^J*fe-&tft»wc*>5o s i i s-i t lx (Dti&m&^i- 
zt s. y & ia aaj * = - k -r s & £ ia r- #> ft «: , ia*u # # i 
<d m. s ia # ia ?<j r z>* §b # ia m & -a # i~ z> & £ §a ?u t» * 
in is k -g- * ft ^ o 

* 35 tt . m t S I I S — 1 ? is s< ? WZ: B^^tz. , ff 

- - is y umx- &z> o <o * ? y — -i/ fjjfe^ x tut , m 
m?£ -v- 4 h * j >■ ~ ^ — ■? — yf m , bp *> » s i is-i 
<Dis.m b < i* s i i s - it#^xiis i i s - i m 

ft £ o 

S§ ^ ^ ^ ^ ft & ffl ^ N ^ -l' h # -f V U' 3 s 3. \/ — $ — 

Y?m*m-t z>mw<D * f v —->?xmk u t: *± , # is ^ 
s I I s - l f:J;otffifiKasia* *^5'«jf «SP*^^ !i - = 

si i s - lasf^i. u<iis i i s - i mftmxn 
s i i s - i ?s & ft m & & -r z> vi n <d * ? v - - > v \z & 
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*> itff 1# K ffi £ $ ix o #J * te\ S^f^oTfe, n 

L < fi s i i s-imYf^xits i i s-i?si4{k:f^ffi*^- 

* fc, **WttS T AT*I6 3«j ^ ^ ^ ^ « W 36 m * » »J 
tSJyfty^DNAat/RNAtfcS. 36 9*1 <£> S I I 
S - 1 tra- KtSJftfif ©7yf t^^DNAXIiRNA 
fi , G-CSF (ft5£te-#S61±#*^^'>^^#«I#*£l5# 

i l - 6 # zsik&mmiz. x z 6L/btiim'j?m 

ofeiit uriBf) <bia]^}c, p^HtefosvN(iS-^-9--r 

# 38 W » S I I S-l^n^Kt^DNAWSSi^J^t 

S I I S-ll:#I^/i7yfty^DNAXHRN 

A^ma-^zkit^^x-hV. H , if £ m s i i s - i 

(SH+) & #J /B -f *Mi , -troT^f--fe>^tf5S5bMs:flt88i- 
5 ^ <t "6J fg T* & 3 » # #j d fi , L I F #4T"C*if i L 
if4is I I s - l (sh + ) t7yf-t v^i^iStfc 
9 , ffl AS CO IS ?K P£ * , DNA^iiicPII, T # h - is * & H, 
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Zf n y Y & t' X' S I I S-l*W«*!C<D$5^Pfi.£j6 s ©$ 

5 ic: , *%^(is T A t ^ Wj ©J ^ v * « K *f -f- 5 ^ y 

^ D-t^mftt'w?). *3693tf>-=e-y*n — /U £t # f± & »r 

$11©^; d — ^ ^ ^ # & & # -f- 6 & # K &g £ 
v> # , ^S^fcs i i s-i*v**lf£/8VN-c, t£ 

3RA>5>ffl^ btlt^S^y ^ u — & <D ® at*" & , #1 £ 

f*»Bj!aiH^af-s<5^Bi#i-Sw x- # s . & <» m ^ 

ftB ^ II $j * <Z> S I I S - 1 ^/^RSrtil'ffitSEL I S 
A^R I A, ^ tii^x^ ^ y/n y M?rllt5:i^ 

# 5 = 

# 38 SB S I I S - 1 mRNA#I(|f)4^ti-^DNA 
XtfRNACJBtS. S I I S-l mRNAtSttft^n 

# "5T fg © -C* . *f ^w/o-y'^fflv^ttlfKiT y 

iP^OS I IS-l<D^SIB^iJ^^<t{C, £Q <D i£ g <D & 
gij ( A t T # M \z V , C £ G # *f K fc 5 ) l^ioT^H't 
5:tii§fitfe"J, t£ o T . * W <D 7 & - 7 te* & W <D 
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dnai:^^ zf y x -r £ c t # *r m % m. m is m x- h h. a 
& k m £ £ *i # ^ 0 * # »± ib *ij # # i (c is ^ $ n fc s i 

I S - 1 £3 — Ktiific D N A X {4 ^ CD §(S # @fi ?U £ ^ 
LTIJ, m6^H-IE«£$*LTV^S«fc 5 ^ -< -t? ^ 

a ^ & , M x. (4* , ;-f y^^yy^^tWa y/^'w^ 

5 IS 5i ? - ( 4 # K PB £ £ *l & ^ # , Sffr/ii^bJxSI&m 
^^-^Iffits: iis-et 6. #3g^cD£a^;t#DNA 
dftWiflHtpEF-BOS/S.I I S-l (SH + ) 
agtf *b £ . PEF-BOS/SIIS-1 ( S H + ) f4 , 
Rg^^-pEF-BOSO^n-iy^^ttCS I I S 
- lafi^^riALtfeOt-fea. pEF-BOS/SII 
S-l (SH + ) li*Hi©S I I S - I i&B* & ^ 

1 l:l:/TLfc*Sl:<t 'J t 5 I t ^ f ^ 5 « £■ # 
&<) (C 14 , S I I S - 1 c D N A £ fg| PS Wm x b a 1 £ P v 
u_ I I Tlft^, /7 V Kftl, -<^^-pEF-B 

O S co 7 ? > Fxy KfkL fc X b a 1 4 M:#At5^i: 
K 4: U tH £g 5 ^ <t # T* # 3 0 X, *«W©a«^#DNA 
14 4i £p <7? <g ± m A f & c £ # # * 
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i s - i <d £ & J* a* *r te & ^ £ m b & ft e> *^ -5 c 00 *- » 

lEtfcP EF-BOS/S I I S-l ( S H + ) & M 1 *W 

#B Jj& K J; o T |g IS £ > ? >/N-^«^ttttib, 

_h !E $r 81 & iJ- ^ h*^yu^^'/-^-f^«?rtt5^f 
<£> * ^ y — ~ is ? X 1* & W ?> ? *s s< ? >g & & o J 

* 3B 8! fi , S I I S-lSr = -Kt5DNAl:J: 'Ji^S* 

x*ftfc»£4&:xttiSB/!&£;B^fc. &r a * -f h # -T >- ^ ^ 
\i^*L*t v - - ^ ? ft m t mmic^Mte v h * << >- ^ ¥ 

fEJ8,!P*>, S I I S-H^©PI|t;L< liS I 

I S - 1 « fETB X tt S I I S - IS ttf ffl^tt5lrIO^ 

$ tl ^ *s . $U x. (i , SI IS-l«r^«*AUfc^**BI!a 
fcffi*05*jK£«sanL, £ih jft *E « t* o £ ft Sr HI & ir z> r. <t 
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S-l (SH+) — ^&LIF#tfETT'i&*SL, S * 4> 

*S*iS!4Lfcl$. affllS<E>5Ei§£asm&£;h,, Ife & <£> jf-ffl us <P 

jsi»»T<zD«^f^j; v * * -7 is <d mm m <d r # h — isxtf 
& % hk.m& & . si i s - i ftmt:VB.&-t z> <k&®i<D&5L 

£ S Bfc "T 3 « X, L I F#4Tfi$i U-Cl^SM 1 «iJ!SXtt 
Ml - N e o*Bja<0*|Bja5E«*ja£ffl*fcf4ia$-t-54lsKtt, 
S I I S-l«fls/HX«:S I I S-lStt<^lHt5ft 

^Cftffit^; 5„ HC, SI I S-Ulf^A 

L t£ # $B J© £ ^ * ^ ^ If ^ # £ T T' # L , tot, £tg 
p i 3 0Xf±JtSTAT3Si#S;fflV^fc^ = ^^^^oy h 

n- = y^t5^fetilf^5. # W , I L - 6 
£:* X- ip IJ 8* & , SI I S - 1 £ ^ a — =. >- ^ U Jff m ffl Ifc * 

3 OXIifiSTAT 3ttftiS^*tt^!$ttft<ll!t:ft, -t 

?yyoj/f^^S:ff45. g Pi 3 0&1/STAT3© 
f yijt;©{SIfis I I s - l ©pit r. 
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3§ W £ % M 'i~ Z> ft <D & & w ^ fig 

£A T . ^ 16 #'J tw £ ^ ^ T # 5g & «fc U S¥ $! tft W ir Z # , 

# # m i am j& « m 
'm m. & m fi , ea t o & & t>* c: <d x m m c x *? * fe n t . 

^ zn n Ko-Y-ir 5 rMlJBaja (Myeloid leukemia Ml eel 
Is) li'l' - ^Oi' |IM N 2£ *n i& ( E a g 1 e ' s minimal essential me 
d i urn) Kl , Iti^b^Sg^O 2^C7^; J m R Tfi f * 5 
y//5>tJt|i l 0% ( v / v ) ^ jUl Jft (FCS) & L fc 
Jg *fi * L fc „ 

I L - 6f #tt^n--7MH 6 OllJSli I L - 6 ( 5 n 
g / m 1 ) <t 1 0%FCS*i»ttRPMI 1 64 0 Jtil 

I L - 2 / I L-4fe#ttCT4SJNBJiattI L - 4 (1 0 
U/ml) £ 1 0%FCS^|^U:RPMI 1 64 Oft* 
T- Jg H L- Ac o 

I L- 3ft#t^o^ KNF S 6 Olliaii 1 0%FCS 
t I L — 3 28i t LXWEH I - 3B ( £ * CD tn y e I omo no c y 
t e ) £ m * t 1 0 % = > t* W v- a ^ if Ml £ Iff ^ L it R ? M 
I 1 6 4 OSi-eifflfc. 

STAT 3 <D K ? t> h^^/f ^i^tC^^t^Ml 
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t;U7^ V [Ml - Y 7 0 5 F ;Proc. Natl. Acad. Sci. U 
SA 93, 3 9 6 3-3 966 ( 1 9 9 6)] tt » 2 5 0 n g / m 1 Genetic in 
( * @ . G I BOO BRL *t & ) tf) # £ T T' i§ fiT <D M I #1 5a |SJ IK I- 




HS£#J 1 

#$§KG>£r&*:"<*«S I I S - 1 ©li^isfe 
(1) STATOSH2f||:^t5 ; f y^c - -Tfr%i&<n 

STATOSH2S«C#4t5STAT77? !J — ^ ^ 
^-^T*«tC^#^tlt^^7 S / Bfc B3 ?U G T F L L R F 
S ( 3 ^C^B&IBT-fiGly-Thr-Phe-Leu-Leu-Arg-Phe-Ser) \Z. 
^tti^ / ^ n-t^St*S:^fi!iUfc. BP ^ , STAT30 
SH2fiS«©7 5 y»6 0 Of 1 7ftffiSt5^)S 

t^vyf [.'TKPPGTFLLRFSESSKEG (3 
^C^S&IST'fiThr-Lys-Pro-Pro-Gly-Thr-Phe-Leu-Leu-Arg-Ph 
e-Ser-Glu-Ser-Ser-Lys-Glu-Gly) £ — # — /U-UA^y h 
^ ^ T = > L . BALB/c7^C^f Lf:„ C 

£ © Jfc fiR jjiffl fl& <fc *7 X* % at c — -=r #BJ&P3-X63-Ag8-653 
$ri^LT^^ty ^^7"f KGTFLLRFS (Fmoc 
T-N^^$r^HL7ttO) (Cl^j£t£<7>^-y ^ n - ^ ifc # £ 
£It5'W ^!) K — L - 2 3 8 *5tfil/fc. ' W U 
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(2) S I I S-l cDNAWll 
iia(l)t*^HLf:GT F LLRF Sco^^-— :7k::>tt-r5 
/ ^ n — 1-)\>5KW £ m ^ , STAT»SH2i«^tt5 

cDNA^PicoBlue^g^^y- = y^dfyF ( * [1 . Stra 
tagene Cloning Systems thJR) Srffl ^ T -r 7 JftJi c DNA 

7^7'7y— (LambdaZAP,3fciIk Stratagene Cloning System 
s *±M) J&» ¥ fid L . MtWft IZU, -7^|ftcDNA7 
^ 7 y — -C & 3 3 0 0 7^7*-^ ©7 z-^Jte^Srftfi 
* ^ y — = ^ ^ # y l>©^fei:^oT^^ y — = ^ L , ft 

5fe«t v i®b}ix\<^z s t at 3 mvmfc^zfc^^xtf) 2 om 

@ fi £a cd C I S^/'^f - K"f-S3tft : F-"Cfcy, fife 
O 1 S 14 2 1 2 flS <7} T 5 S & fob y , 3 ' «l:SH2««, 
5 ' i © t y ^AS8fflafeA/j£Sg*£&fcofciff«*i''<*«& 
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ggcccctcgagtaggatggtagcacgcaaccaggtggcagccgacaatgcgatctccc 
MVARNQVAADNAISP 

cggcagcagagccccgacggcggtcagagccctcctcgtcctcgtcttcgtcctcgccag 
AAEPRRRSEPSSSSSSSSPA 

cggcccccgtgcgtccccggccctgcccgggggtcccagccccagcccctggcgacactc 
APVRPRPCPGVPAPAPGDTH 

acttccgcaccttccgc-tcccactccgattaccggcgcatcacgcggaccagcgcgctcc 
FRTFRSHSDYRRITRTSALL 

tggacgcctgcggcttctattggggacccctgagcgtgcacggggcgcacgagcggctgc 
D A C G FYWGPLSVHGAHERLR 

gtgccgagcccgtgggcaccttcttggtgcgcgacagtcgccaacggaactgcttcttcg 
AEPVGTFL VRDSRQRNCFFA 

cgctcagcgtgaagatggcttcgggccccacgagcatccgcgtgcact-bccaggccggcc 

LSVKMASGPT S IRVHFQAGR 

gcttccacttggacggcaaccgcgagaccttcgactgccttttcgagctgc-tggagcact 
FHLDGNRETFDCLFEIjLEHY 

acgtggcggcgccgcgccgcatgt-tgggggccccgctgcgccagcgccgcgtgcggccgc 
VAAPRRML G A P Zj RQRRVRPL 

tgcaggagctgtgtcgccagcgcatcgtggccgccgtgggtcgcgagaacctggcgcgca 
QELCRQRIVAAVGRENLARI 

tccctcttaacccggtactccgtgac-tacctgagttccttccccttccagatctgaccgg 

plnpvlrdylssf'pfqi* 
ctgccgctgtgccgcagcattaagtgggggcgcct-tatta-t-ttcttattattaattatta 

t-tat-fc-tttctggaaccacgtgggagccctccccgcctgggtcggagggagtggttgtgga 

gggtgagatgcctcccacttctggctggagacc-tcatcccacctctcagggg-tgggggtg 

ctcccctcctggtgctccctccgggtcccccctggttgtagcagcttg-bgtc-tggggcca 

ggacctgaattccactcctacctctccatgt-tt.acatattcccagtatctttgcacaaac 

caggggtcggggagggtctctggct-tcatttttctgctgtgcagaata-bcctattttata 

tttttacagccag-t-ttaggtaataaactttattatgaaagtttttttttaaaagaaacaa 

acaaagatt 
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Fig. 6 




WO 98/30688 FCT/JP97/03860 



7/9 

Fig. 7 



200000 
CPM 

e 

Q. 

cS 

c 
o 

o 

Q_ 
u. 
O 




WO 93/30688 PCT/JP97/03SC0 



8/9 





CO 

'oh 






CO 
bi 




98/30688 



PCT/JP97/O3860 



'23) Statement concerning non-perjudicial disclosure or exception to lack of novelty 
%ff<<D U 1 9 9 6 f. 10^230 

12600 

Proceedings of the Japanese Society for 
Immuno logy Vo I . 26 

26th General Conference of the Japanese 
Society for Immunology 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/03860 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C12N15/12, C12Q1/68, C12Q1/02, C12N5/00, C12N21/08 
According to International Patent Classification (IPQ or to both national classification and JPC 



B. FIELDS SEARCHED 



Minimum documentation searched (class i ft cation system followed by classification symbols) 

Int. CI 6 C12N15/12, C12Q1/68, C12Q1/02, C12N5/00, C12N21/08 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

BIOSIS (DIALOG) , WPI (DIALOG), GenBank (GENETYX) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 
1-14 



PX 



PX 



PX 



X 
A 



TaJcaho , Kl et al. "A new protein containing an 
SH2 domain that inhibits JAK kinases" Nature 
(1997, Jun.) Vol. 387, p. 921-924 

Naka, T . et al . "Structure and function of a 
new STAT-induced STAT inhibitor" Nature (19 97, 
Jun.) Vol. 387, p. 924-929 

Minamoto, S. et al . "Cloning and Functional 
Analysis of New Members of STAT Induced STAT 
inhibitor (SSI) Family: SSI-2 and SSI-3" 
Biochem. Biophys. Res. Commun. (19 97, Aug.) 
Vol. 237, p. 79-83 

Gregor , S. et al . "Sequence Analysis of the 
Conserved Protamine Gene Cluster Shows 
That it Contains a Fourth Expressed Gene" Mol. 
Reprod. Dev. (1996) Vol. 43, No. 1, p. 1-6 



1-14 



1-14 



4-5, 7-13 
1-3, 6, 14 



| X| Further documents are listed in the continuation of Box C. | | See patent family annex. 



1 Special categories of cited documents: 

'A" document defining the general state of the art which is not considered 
to be of particular relevance 

'E" earlier document but published on or after the international filing date 

*L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

"O" document referring to ao oral disclosure, use, exhibition or other 
means 

*P" document published prior to the international filing date but later than 
the priority date claimed 



*T** later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person stilled in the an 

document member of the same patent family 



Date of the actual completion of the international search 

January 16, 1998 (16. 01. 98) 



Date of mailing of the international search report 

January 27, 1998 (27. 01 



98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/03860 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



PA 



PA 



Yoshimura, A. et al. "A novel cytokine-inducible 
gene CIS encodes an SH2-containing protein that 
binds to tyrosine-phosphorylated interleukin 3 
and erythropoietin receptors" ENBO J. (1995) 
Vol. 14, No- 12, p. 2816-2826 

Ohya, K. et al . "SOCS-l/ JAB/SSI-1 Can Bind to 
and Suppress Tec Protein-tyrosine Kinase" 
J. Biol, Chem. (1997, Oct.) Vol. 272, NO. 43, 
p. 27178-27182 

Robyn, S. et al • "A Family of Cytokine-inducible 
inhibitors of signalling" Nature (1997, Jun.) 
Vol. 387, p. 917-921 



1-14 



1-14 



1-14 



r« . ._. n/-*-rnc> 4 nin t ~ »: »: — -f ~J (1 % .lw I OOT\ 



m PC T/ J P 9 7/0 3 860 



. &*n<Dmirz>&$}<D&m (ipo) 

Ent. CI' C12N15/12, C12Q1/68, C12Q1/02, C 1 2 N 5 / 0 0 . 
C12N21/08 



H**?Tofc«/MB«fi (BBMMM»« (IPC)) 

Int. CI 8 C 1 2 N 1 5/1 2, C12Q1/68, C12Q1/02. C12N5/00, 
C12N2 1/08 



BIOSIS (DIALOG), WPI (DIALOG). GenBank (GENETYX) 



c. mm-fztm&bftzitu 



px 



PX 



PX 



Takaho.A. et al. "A new protein containing an SH2 domain that inhibits JAK kin 
ases" Nature (1997, Jun.) ^387^ p. 921-924 

Naka.T.et al"Structure and function of a new STAT-induced STAT inhibitor" Na 
ture (1997. Jun.) ^387^ p. 924-929 

Minamoto, S. et al. "Cloning and Functional Analysis of New Hembers of STAT Ind 
uced STAT inhibitor (SSI) Family: SSI-2 and SSI-3" Biochem. Biophys. Res. Commu 
n. (1997, Aug. ) ^237^ p. 79-83 

Gregor.S. et al"Sequence Analysis of the Conserved Protamine Gene Cluster Sho 
ws That it Contains a Fourth Expressed Gene" Mol. Reprod. Dev. (1996) ^43# % 

m p. i-6 



1-14 



1-14 



1-14 



4-5, 7-13 
1-3, 6, 14 



□ 



h7y 5. 'J -KM^-S3Mft**JH. 



16. 0 1. 9 8 



B#H#3lP/r (ISA/JP) 

Wfil*-^- 1 0 0 
JfcJ5tllFFttfflE»j&«H=TB 4 » 3 



27.01.98 



4 B 



9 5 4 9 



0 3-3581-1101 



3 4 4 9 



SSPCT/ISA/2 1 0 «2^-^) ( 1 9 9 2?7fl) 



m&m^ PCT/JP97/ 0 3 8 6 0 



PA 



PA 



Yoshimura, A. et al. "A novel cytokine- inducuble gene CIS encodes an SH2-contai 
ning protein that binds to tyros ine-phosphorylated interleukin 3 and erythro 
poietin receptors" ENBO J. (1995) Sjll4^ Jf£12^ p. 2816-2826 

Ohya.K.et al. "S0CS-1/JAB/SSI-1 Can Bind to and Suppress Tec Protein-tyrosine 
Kinase" J.Biol. Chea. (1997. Oct. ) $$212% ^43^ p. 27178-27182 

Robyn.S.et al. "A Family of Cytokine-inducible inhibitors of signalling" Natu 
re (1997. Jun. ) ^387^ p. 917-921 



1-14 



1-14 



1-14 



f&SPCT/I SA/2 1 0 (*2"<-5XDt8S) ( 1 9 9 2^7fl) 



